In a recent issue of the JournaZofHistochemis~~ andcytochemhy, Wurden and Homberg (1) described a "ncw" double-immunostaining method using biotin-conjugated rabbit antibodies as primary antibodies. Howcvcr, this strategy of double immunostaining using one primary antibody detected by the indirect immunofluorescence method, followed by blocking with normal serum from the same species as the primary antibody, combining another primary antibody from the same species directly Conjugated with biotin and then detected by another fluorochrome-conjugated streptavidin, has already been described. It has been used in flow cytometry for some time. Its application in immunohistochemistry was also described by Campana and Janossy in 1986 (2) for detection of the phenotype of terminal deoxynuclcotidyl transferase (TdT)-positive cells in acute leukemia patients and by Jiang et al (3) for double labeling of Epstein-Barr virus (EBV) protein and retinoblastoma (Rb) protein. The only diffcrence is that these two groups used biotin-conjugated mouse mondonal antibodies instead of biotin-conjugated polyclonal rabbit antibody as primary antibody.
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In a recent issue of the JournaZofHistochemis~~ andcytochemhy, Wurden and Homberg (1) described a "ncw" double-immunostaining method using biotin-conjugated rabbit antibodies as primary antibodies. Howcvcr, this strategy of double immunostaining using one primary antibody detected by the indirect immunofluorescence method, followed by blocking with normal serum from the same species as the primary antibody, combining another primary antibody from the same species directly Conjugated with biotin and then detected by another fluorochrome-conjugated streptavidin, has already been described. It has been used in flow cytometry for some time. Its application in immunohistochemistry was also described by Campana It should be pointed out that this system also derives its shortcomings from the low sensitivity of biotin-conjugated primary antibodies, especially for m o w monoclonal antibodies. In our attempt to establish a doubleimmunostaining method to study the phenotype of cells expressing viral proteins, wc have tried the combination of biotin-conjugated CD2 or CDl9 and Texas Red-conjugated strcptavidin on cryostat sections. Unfortunately, the signal intensity was too weak to be detected m n at high conccntrations of CD2 or 0 1 9 and streptavidin-Texas Red. We then tested further whether this was because ofthc low sensitivity of our system. The same stained sections wcre rinsed in TBS buffer again, incubated with biotinconjugated sheep anti-mouse antibodies, followed by the same streptavidin-Tm Red. This indirect immunofluorescence staining revealed very strong signals on the same cryostat sections. Moreowr, o w combination of the same biotin-conjugated CD2 or CD19 and streptavidin-Texas Red worked very well in flow cytometry. It was concluded that the sensitivity of the combination of biotin-conjugated mouse monoclonal antibody and streptavidin-Texas Red was not enough.
We have used one amplification system as described by Berman and Basch (4) to solve this sensitivity problem. After incubation with streptavidin-Texas Red, sections wcre re-incubated with polydonal biotinylated goat anti-streptavidin antibodies, then stained with streptavidin-Texas Red again. The signal revealed by this amplification was strong enough to be detected, but still a little weaker than the signals r d e d by indirect immunofluorescence.
Because Wurden and Hambcrg (1) used rabbit polyclonal antibodies as primary antibody, perhaps because of the much higher avidity of polyclonal antibodies than that of monoclonal antibodies, they might not have this problem of sensitivity. However, it still should be considered when one wants to perform double immunostaining using the same strategy.
Furthermore, this strategy of using biotin-conjugated primary antibodies followed by amplification with biotinylatcd anti-streptavidin antibodies and then fluorochrome-conjugated streptavidin has been used recently for in situ hybridization (ISH) or double immunohistochemistryLSH in which the biotin-conjugated primary antibodies were replaced by biotin (or other ligand)-conjugated DNA or RNA probes (5-7).
